Summary. Spermatozoa from a Columbian (C) and a Leghorn (L) cock were stored at 4\s=deg\Cfor 4 h before mixing in equal numbers for insemination. When hens were inseminated with either 100 \m=x\106, 200 \m=x\ 106 or 300 \m=x\106 spermatozoa, the proportion of chicks sired by Cocks C and L was not affected (P > 0\m=.\05)by the total number of spermatozoa inseminated or the interval from insemination to oviposition (2\p=n-\16days). Cock C sired 61 % of the chicks after the 4-h storage period. In a concurrent study Cock C was found to sire 34 % of the offspring when fresh semen was used, indicating that the relative fertilizing ability of spermatozoa from different males does not change during storage in vivo, but may do so during storage in vitro.
Introduction
The artificial insemination of an equal number of spermatozoa from two males usually results in one male siring most of the offspring (Beatty, 1960 ;  Roche, Dziuk & Lodge, 1968 ; Beatty, Bennett, Hall, Hancock & Stewart, 1969 ; O'Reilly, Graves & Dziuk, 1972) . The proportion of offspring sired by competing males is not influenced by the total number of spermatozoa inseminated, breed of female, or the period of storage in the female (Allen & Champion, 1955 ; Stewart, Spooner, Bennett, Beatty & Hancock, 1974) , but is influenced by the ratio of spermatozoa from each male (Martin, Reimers, Lodge & Dziuk, 1974) . Storage in vitro and the method of processing of semen is known to influence the proportion of offspring in rabbits (Roche et al, 1968 ; O'Reilly et al, 1972) .
The following experiments were performed to determine the effect of storage in vitro and the difference between two extenders on the proportion of offspring from two cocks.
Materials and Methods
The management of the chickens and procedure for processing and handling the eggs and semen were as described previously (Martin et al, 1974) . The two cocks used in this study were the Columbian (Ci) and Leghorn (Li) used in concurrent studies reported previously (Martin et al, 1974; Martin & Dziuk, 1977) . In Exp. I, the ejaculates were extended with an equal volume of modified Ringer's (R) solution (Table 1) 
Results
The results of Exp. I are shown in Table 2 . Of the 397 eggs gathered, 191 were fertile and 10 had dead embryos. A test of homogeneity revealed that the proportion of offspring did not differ sig¬ nificantly (P > 0-05) with the total number of spermatozoa inseminated. The proportion of offspring from the C cock for Exp. I differed significantly (P < 0005) from the 50% that would be expected if each spermatozoon in the mixture was equally capable of fertilizing an egg. The interval from insemination to oviposition did not affect the proportion of offspring from each male. 
Discussion
When spermatozoa from a cock were stored before mixing with equal numbers of stored spermatozoa from another cock, the proportion of offspring from each cock after insemination of this mixture was not equal. The number of days the spermatozoa spent in the hen's oviduct before fertilization did not influence the proportion of chicks sired by each cock (Table 2) . Whatever advantage spermatozoa from one male have over those from another does not change with ageing or storage in vivo. This is in agreement with the report of Martin et al (1974) . This would indicate that the differences are innate in the spermatozoa and are not imparted by the hen. Quite the opposite seems to be true after storage in vitro. Cock Ci was used in competition with Li in many experiments conducted concurrently with the present study (Martin et al, 1974; Martin & Dziuk, 1977) in which the spermatozoa were mixed in equal numbers within a few minutes after collection and inseminated immediately. Cock Ci sired 34% of chicks under those conditions whereas in the present study after 4 h of storage at 4°C he sired 61 % of the chicks in Exp. I and 67 % of the chicks in Exp. II. This shift in the heterospermic dominance of males after storage of spermatozoa in vitro was noted previously in the rabbit (Roche et al, 1968; O'Reilly et al, 1972) . A possible explanation based on differential maturity rates of spermatozoa was proposed by O'Reilly et al (1972) . The observations in the present work with the chicken corroborate the previous obser¬ vations in the rabbit, indicating that the phenomenon may be a general one. If the phenomenon is applicable to other species and storage conditions, there is the possibility that many present evaluations based on homospermic inseminations may be misleading. A male with higher fertility than another male when fresh semen is used, may have lower fertility with stored semen. Tests for fertility of a male should be made using only the storage period of semen that will be used in practice. Assum¬ ing that fertility of males is to any extent heritable and selecting on the basis of only one storage period may lead to a reduced fertility of the offspring when spermatozoa are used under other conditions. The lack of relationship between fertility of unfrozen semen and deep frozen semen in cattle may be an example of this (Stewart et al, 1974 ).
In Exp. II, semen was stored for a relatively short time in two extenders that differed mainly by the presence of glucose in the Locke's (O) extender. The level of fertility after insemination of semen stored in either extender did not differ significantly even though 599 eggs were examined. When competitive fertilization between spermatozoa stored in the two extenders was used as the method for distinction, the differences were highly significant and apparent. This observation reaffirms previous findings that the application of the competitive fertilization technique enables one to distinguish clearly between subtle differences in extenders and methods of handling semen that escape detection by usual homospermic methods. With the advent of other means of identifying which spermatozoon fertilizes which egg, the heterospermic method should be even more useful (Bedford & Overstreet, 1972; Pursel, Johnson & Borkovec, 1975) .
